Analyzing chromosome condensation in yeast by second-harmonic generation microscopy.
Condensation is a fundamental property of mitotic chromosomes in eukaryotic cells. However, analyzing chromosome condensation in yeast is a challenging task while existing methods have notable weaknesses. Second-harmonic generation (SHG) microscopy is a label-free, advanced imaging technique for measuring the surface curve of isotropic molecules such as chromatin in live cells. We applied this method to detect changes in chromatin organization throughout the cell cycle in live yeast cells. We showed that SHG microscopy can be used to identify changes in chromatin organization throughout the cell cycle and in response to inactivation of the SMC complexes, cohesin and condensin. Implementation of this method will improve our ability to analyze chromatin structure in protozoa and will enhance our understanding of chromatin organization in eukaryotic cells.